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Standard Method for Density and Percent Voids
of Compacted Bituminous Paving Mixtures*

1. Scope.
This method of testing is used on either laboratory-

compacted samples or samples taken from in-place
pavements.

2. Apparatus.
2.1 Balance, 2-kg capacity, sensitive to 0.1 g.

2.2 Wire basket for weighing samples suspended
in water.

2.3 Tank or bucket of sufficient capacity to com-
pletely immerse the sample in water.

3. Preparation of Specimens.
All specimens shall be marked for identification.

Each specimen shall be air dried prior to testing.

4. Testing Procedures.
4.1 Nonporous samples. Determine the mass of

the samples in air and in water and record the values
in the appropriate spaces on a form such as that shown
in Figure 2. The density can be determined by the
following formula:

A
Specific gravity = 

A - B

where

A = mass of specimen in air, g

B = mass of specimen in water, g

4.2 Porous samples. Samples having an open tex-
ture or porous surface (particularly the cut surface of
some pavement cores and sawed samples) shall have
their mass determined in air, then in water, and then in
air again (after blotting excess water with cloth or paper
towel) to correct for error in bulk volume caused by
adsorption of the water. Record these values in the
appropriate columns on a form such as Figure 1. The
volume of the sample determined as shown in Figure
1 is then entered on a form similar to that shown in
Figure 2 for use in the remaining calculations.

5. Calculations.
Before the voids can be calculated, the specific

gravity of both the aggregate and asphalt cement and
the percentage of each must be known. Then the voids
are calculated as follows:

100

where

G = specific gravity of compacted sample col-
umn G, Figure 2.

Figure 1. Corrections for absorbed water in density
calculation

*Formerly MIL-STD-620A, Method 101, 13 January 1966.
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Figure 2. Computation of properties of bituminous mixtures

H = theoretical maximum specific gravity as
computed from Figure 3, column K, and re-
corded in column H, Figure 2.

Figure 3 shows typical data and calculations needed to
compute the theoretical maximum specific gravity
shown in Figure 2. Procedures for the specific gravity
test on the individual components are given in ASTM C
127 for coarse aggregate, ASTM C 128 for fine
aggregate, and ASTM D 70 for bituminous materials.
The theoretical maximum specific gravity of the
combined materials determined from test method
ASTM D 2041 may also be used for the calculations of
voids in the mixture. Method 105 or ASTM D 2041 is
to be used for calculation of theoretical maximum
specific gravity when the absorption of the entire blend
of aggregate exceeds 2.5 percent.

6. Report.
A summary of computations, such as that shown in

Figure 2, shall be prepared for all samples tested.

Figure 3. Computation of theoretical maximum
specific gravity
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